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Aims of the LHEES capacity building workshop

* Understand the adaptability of methodologies to other GIS software

* Provide uniform steps from the Stage 4 methodologies between ArcGIS and QGIS
so that they can be replicated

* Provide an opportunity for local authority Q&A / feedback
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Summary of LHEES Stages and
Considerations

* LHEES Considerations
e LHEES Structure and Stages
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LHEES Considerations

No. LHEES considerations

Description

Transitioning from heating oil and LPG in off-gas

1 Off-gas grid buildings reas
Heat decarbonisation 2 On-gas grid buildings On-gas grid heat decarbonisation

3 Heat networks Decarbonisation with heat networks

4 Poor building energy efficiency Poor building energy efficiency
Energy efficiency and c E:rofruzijgzlivnegr;nergy efficiency as a driver Ez:;rké;ilding energy efficiency as a driver for fuel
other outcomes

6 Mixed-tenure, mixed-use and historic Mixed-tenure, mixed-use buildings, listed buildings,

buildings

and buildings in conservation areas
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LHEES Methodology Stages

1. Policy and
strategy
review

3. Strategic 4. Generation 5. Building- 6. Finalisation
zoning and of initial level of delivery
pathways delivery areas assessment . areas

2. Data and
tools library

Potential Zones for Heat Networks

7. LHEES Strategy 8. LHEES Delivery Plan

Use of GIS software
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QGIS Introduction

* Why QGIS?
* Data Types
* Breakdown of QGIS approaches
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 QGIS is a free and open-source cross-platform
geographic information system (GIS) software that
supports viewing, editing, printing, and analysis of

geospatial data. G I s

* Historically most local authorities have used T ——— :
ArcGIS for spatial analysis of data. CLLEEE e e LB

* However, some local authorities use QGIS. ) '

* LHEES Stage 4 methodologies were generated for
use with ArcGIS this presentation shows the
equivalent steps using QGIS.

* Need for the methodologies to be streamlined so » Y
they can be followed using both software T e 0 BRI
packages. |
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Vector Data

* Vector data is a geographic data type where data is stored as a collection of points,
lines, or polygons along with attribute data.

Raster Data

» Raster data is a geographic data type where data is stored as a grid of regularly sized
pixels along with attribute data.

Vector Raster

X - Ly
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The LHEES Stage 4 approaches utilising ArcMap have been
categorized into 7 QGIS groups.

. QGIS Set-Up

. Importing of Layers
Attribute Table Related
Selection

Vector Processes
Raster Processes

. Symbology

RGIS

NouswN e

Steps will be walked through using various LHEES Priorities for
the area of Central St Andrews in Fife.

Scottish Government
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- Listing of where each task is applicable in each
LHEES methodology.

- Undertake few Sections then QGIS walkthrough

- Five Demos between seven QGIS Sections

Where is this applicable:

e All Stage 4
Methodologies

Where is this applicable:
Non-Domestic — (1, 2)
Heat Networks — (1, 2)

Off Gas Grid — (1)
Energy Efficiency — (2)
Mixed Tenure — N/A
On Gas Grid — (1)

Scottish Government
Riaghaltas na h-Alba
gov.scot

>




Energy
ZERO and Low

é’é@f’ATNE Carbon

Heat

QGIS Set-Up

* Coordinate System
 Add a Basemap
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o QGIS — Set-Up

Set-Up Introduction:

e Steps for opening the QGIS workspace for Stage 4 analysis

* Includes workspace setup (e.g. basemaps, applying
projections) allows uniformity in the GIS analysis and
outputs

Scottish Government
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Coordinate System:

* Open Workspace

* Navigate to “Project Properties — CRS”

e Select “EPSG:27700 - British National Grid”

* Coordinate System is presented in bottom right-
hand corner

(G *Untitled Project — QGIS
Project Edit Yiew Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
= " ™ —
BREs e e g LMoY ¥ = = Tl .
aeVisw @ -

Browser

1 2THO
avorites

» 1% Spatial Bookmarks

* [&] Home

n=)

v Lite
» W postais
i SAP HANA

@ GeoPackage
“ Spatial

P mssat
@ Oracle
Layers
« %% P

Coordinate| 527588175634 N Scale 1:01650  ~ | [ Megrifier| 100% | Rotation |0.0

Processing Toolbox
a

2| [ 4@ Wersca7700 Q.

Where is this applicable:

e All Stage 4
Methodologies

Basemap:
e Various basemaps available for utilisation
* As per Stage 4 methodologies, select “ESRI Topo”

Installation of the “QuickMapServices” Plugin may
be required to get range of basemaps available.

(WY Mesh Processing Help
MetaSearch

- D e T -
& 2gis P
Q@R 2

» QuickMapServices

, @ AutoNavi 4

b Bing 4
) F'ﬂ ﬂ,\s y # ESRI Artificial Sky Brightness

@ GeoQ » | @ ESRI BoundariesPlaces
(5 Google » | gl ESRI Gray (dark)
@ NASA » | @ ESRI Gray (light)
* CartoDB » | @ ESRI JerseyBase
== BasemapAT » | @ ESRI National Geographic
-4 Stamen » | @ ESRI Ocean
USGS » | @ ESRI Physical
& Waze » | @8 ESRI Reference Overlay
9 Yandex » | @8 ESRI Satellite
/- OSM » | @8 ESRI Shaded Relief
€} Search QMS @ ESRI Standard
€} Add to Search @ ESRI Terrain
4 Set proper scale i ESRI Topo
@ Settings 8 ESRI Transportation

&R About QMS




Energy
ZERO and Low
WRES Carbon

Heat

QGIS Importing of Layers

* Import Vector Files

* Import Raster Files

* Import a CSV Files

* Create Geodatabase

e Save Files in a Geodatabase
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Importing of Layers Introduction:

» Steps for inputting different data types into a QGIS workspace
* Saving layers within a single, central database for each Stage 4 Methodology.

* Geopackages improve organization of multiple layers and distribution of files.
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Import Vector and Raster Files:

* Navigate to Layer -> Add Layer

* Select either Add Vector or Raster Layer

e Click “...” to select File and OK to import into workspace
* Imported Files are shown in Layer Window

* Slightly different for .csv files

Importing of Layers -

Where is this applicable:

All Stage 4

Methodologies

(2 #Untitled Project — QGIS
Project Edit View JEWEM Settings Plugins Vector Raster Database Web Mesh Processing Help

D E}J I {8 Data Source Manager Ctrl+L

Create Layer »

BEV: 4 - e

N Y 12
Eb |
Browser

ORTHO

Favorites

A

Embed Layers and Groups...

Add from Layer Definition File...

Copy Style
Paste Style

Copy Layer

LatOR 3| Z

W, Add Vector Laver... Ctrl+Shift+V
¥, Add Raster Layer... Ctrl+Shift+R
B Add Mesh Layer..

9., Add Delimited Text Layer... Ctrl+5Shift+T
';; Add PostGIS Layers... Ctrl+5hift+D
//‘?j Add Spatialite Layer... Ctrl+Shift+L

0 Data Source Manager | Raster

L)

'{} Raster

S
.‘., Mesh

- Point Cloud

- Delimited Text

Source Type

File Protocol: HTTP(S), cloud, etc.

Source

Raster dataset(s)

(2 =Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Rast

hNeBERRY O
BV AW D

@ 12 P ¥ @

M-B-p-T L9 @ & X 5§
Browser @
GRTHO

Favorites =

» [0 Spatial Bookmarks
» [6] Home
iR

&" GeoPackage
f” Spatialite
» @ postGls
:I SAP HAMNA
P MssaL
@ Oracle -

Layers (E]ES)
< .@, L= ‘m W =% 0L
v © Test QGIS Dataset

N

gov.scot
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Import CSV Files:

. () Data Source Manager | Delimited Text X

. -> Add
N av I gate to Laye r A Laye r . Browser File name | C:\Users\baldous\Buro Happald\P054673 P-Westminster Local Area Energy Plan - GIS\230213 Domestic EPC Dataset.csv a)| .
) Se I e Ct “ De I i m ited Text Laye r" ] v ' Vector Layer name | 230213 Domestic EPC Dataset Encoding  UTF-8 v

w File Format

* C(Click “...” to select File
* Ensure tO: ' Point Cloud
* File Format = “CSV” 9 Delimited .

®) CSV (comma separated values)
Regular expression delimiter

Custom delimiters

b Record and Fields Options

* Geometry Definition = “Point Coordinates” Sig GeoPaciaoe  [SERRAIVREREN

4 P
g Spatialite

X field | X (easting) v | Zfield v
dint coordinates

* The X and Y Fields correspond to those in the CSV st
* Attribute Table Visualised | MssaL

¥ field | ¥ (northing) * M field -
Well known text (WKT)

No geometry (attribute only table) Geometry CRS | EPSG:27700 - OSGB36 [ British National Grid > -:;
* Add Dataset Rk
M Virtual Layer b Layer Settings
Sample Data
SAP HANA
= TENURE UPRN X (easting) Y (northing) | =
@' WMS/WMTS 1 locial) 202047399 523055 182902
2 brivate) 202141210 523797 184906
1y WFS 7 OGC 3 tcupied 202010431 524566 184713
- )= RS 4 lcial) 202050997 521629 184366
5 brivate) 202152523 521397 183952
ﬁ, WCS 6 |cial) 202112659 522079 184874 =
4 3
Fp 74
EEE' Vector Tile
i, ArcGIS REST
&% Server
@ GeoNode
Close Add Help

P ’ Scottish Government
> 4 Riaghaltas na h-Alba
. | gov.scot




Where is this applicable:

e All Stage 4
Methodologies

C:\Users\baldous‘\[]es@ Demonstration.gpkg >

dimension Include M values

EPSG:27700 - OSGB36 [ British National Grid

- ||

Energy .
ZeR GIS — Import fL
zer0) anaLow () orting of Layers
SCOTLAND Carbon
Heat
(-} New GeoPackage Layer
Geodatabase:
* Creation of ESRI File Geodatabase is unique for ArcMap Database name :I Databass
SOftwa re Layer name within Table name Background Mapping
Database Geometry type | 9@ Polygon
* Recommended use of Geopackages (.gpkg) to store Layer Type e o
datasets Set Coordinate P | Project CRS:
* Undertaken once a layer has been imported / created System New Field
* Ensure to also save the QGIS Workspace, (.qgz file) e
Type abe Text

Project Edit View

Q| ¥ 12

Browser
L2 THO

Favorites

» [ % Project Home
b [6] Home

r [ CA

5 GeoPackage
4 /,!? Spatialite

r @ rostals

i SAP HANA
P mssaL

DB RE e
BR@V: AW U

v [0 Spatial Bookmarks

Layer Settings Plugins Vector H

Na e en

= px v@

MNew Connection...

Create Database...

Browser

O THO
Favorites

» [ Spatial Bookmarks

» | ¥ Project Home

» [&) Home

PO

d @ GeoPackage
» EICQGIS Demonstration.gpkg) 4= Database

b 9 Background Mapping e,
» £ Spatialite
» @ PostGIS

Layers

@ ® % &vd A0

Layers within
Database

Maximum length

Fields List

p Advanced Options

Name Type

Data v

Add to Fields List

Length

Remove Field

Cancel Help

'v ‘ Scottish Government
A‘

Riaghaltas na h-Alba
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Save Files to a Database:

» Right Click a File -> Export -> Save As
* Ensure as a GeoPackage
e Saving within the Database

* Files can also be dragged from the Layers Panel
into the Database dropdown of the Browser

Panel

* Temporary layers (Symbolised by| ' |) are

generated after some processes, are required

to be saved, else will be lost after QGIS is
closed.

Save Features As...

Styles b Save Selected Features As...
Add Layer Naotes...
Properties... Save as QGIS Layer Style File...

Save as Layer Definition File...

Save as GeoPackage

Ensure Database

Layer name within
Database

Where is this applicable:

QGIS — Importing of Layers - Al tage

Methodologies

() Save Vector Layer as... X

Browser

Q2T HO
Favorites

y 7 Spatial Bookmarks

b [ ¥ Project Home

b [ Home

P[] CA

hd G’J GeoPackage

~ = QGIS Demanstration.gpkg

» 2 Background Mapping

b /’-’p Spatialite

» @ postGis

Layers

« 8 & W&~ *0

Format GeoPackage "

File name C:\Users\baldous\De@emonstration.gpkg )

Layer nam Layer Number 2

CRS Project CRS: EPSG:27700 - OSGB36 / British National Grid - ||

Encoding UTF-8
Save only selected features
b Select fields to export and their export options
V| Persist layer metadata
¥ Geometry
Geometry type Automatic v
Force multi-type

Include z-dimension
> Extent (current: none)
w Layer Options
DESCRIFTION
FID fid
GEOMETRY_MNAME geom
IDENTIFIER

SPATIAL_INDEX | YES b

p Custom Options

v Add saved file to map a]¢ Cancel Help

= ‘ Scottish Government
> 4 Riaghaltas na h-Alba
. | gov.scot
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QGIS Attribute Table Related

* Copy Attribute Table to Excel

e Creation of Fields

* Field Calculator — Calculation (e.g. LHD)
e Set Max Values (e.g. 250m)

* Delete values from attribute table

Scottish Government
Riaghaltas na h-Alba
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Attribute Table Related Introduction:

 Visualizing displayed information on features of a selected vector layer.
* Creating new Fields and perform calculations on attributes.

* Deleting unused fields / columns.

Scottish Government
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Copy Attribute Table to Excel (1):

Open Attribute Table ( )
* Right Click Layer -> Open Attribute Table
Select All (CTRL + A)
Copy (CTRL + C)
Open Excel
Paste (CTRL + V)

QGIS — Attribute Table Related

Creation of Fields (2):

Open Attribute Table

Enable Layer Editing (/)
Add Field {
OR

Where is this applicable:

* Non-Domestic— (1, 2)
* Heat Networks — (1, 2)
* Off Gas Grid — (1)

* Energy Efficiency —(2)
*  Mixed Tenure — N/A

* OnGasGrid—(1)

3 ) — this won’t populate the field just create one

From the Field Calculator ( == ) — will simultaneously populate

field if an expression or value is entered

V| Create a new field

Create virtual field
Output field name
Output field type | Whole number (integer) v

Output field length | 10 ¥ | Precision |3

Expression Function Editor

1

o= ©o—n

= L~ b D Jnwee

Update ex

(s Add Field X

Name

Comment

Type Whole number (integer) -

Provider type integer

Length 10 =
OK Cancel

'v' ‘ Scottish Government

Riaghaltas na h-Alba
gov.scot




Where is this applicable:

=0\ o QGIS — Attribute Table Related |- roreorect

SCOTLAND Carbon

Heat * Off Gas Grid — N/A
Output field name  Zone ID * Energy Efficiency —(3)
. . . Output field type | | Text (string) v * Mixed Tenure — N/A
Field Calculator Calculations: N e - «  On Gas Grid — N/A
* Open Attribute Table =
* Click Field Calculator ( L= ) Expression | Function Editor
)| B L

1. Umque. .Zonel IDs ) concat{'ADD Text', @row number)

e Utilises ‘@row_number

* Ensure Field Type is as Text —

e Concat function combines text from multiple strings [ ] AT EYE

Sarea ‘ row_number
Agaregates
Arrays

Color
Conditionals
Conversions
Date and Time
Fields and Values
Files and Paths
Fuzzy Matching

{

* Text within an expression is between single quotation marks ‘

2. Calculate Area (m?)
* ‘Sarea’ from “Geometry” Dropdown

vy v v vy wvwvwvowvww

—
Expression Function Editor ;ngels_at_venex
3. Field Value Calculations (e.g. LHD) 8 K bmd“n,
* Select Fields from “Fields and Values” Dropdown vannual kb /4000 o i
 E.g. “Annual kWh”
 Combine Fields with calculation
.

Fields within an expression once selected are between double

o

quotation marks “ W ‘ Scottish Government

Riaghaltas na h-Alba
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Field Calculator Calculations Continued:

* Open Attribute Table
« Click Field Calculator ( )

1. Set Max Values

Select Values of which to overwrite (e.g. Select by
Attributes)

Open Field Calculator

Ensure to click update selected features only
Click Update existing field and select the field
from the dropdown

Enter in expression box value to overwrite with

2. Delete rows from Attribute Table

Select Rows / Values to delete
Enable Layer Editing (/)
Delete Selected Features (i )

QGIS — Attribute Table Related |-

Where is this applicable:
Non-Domestic — N/A

* Heat Networks — (1, 2)

» Off Gas Grid — N/A

* Energy Efficiency — N/A

*  Mixed Tenure — N/A

* On Gas Grid—N/A

V| Only update 23 selected features

Create a new field

Create virtual field

Output field name
Output field type | Whole number (integer)
Output field length |10 Precision |3
Expression Function Editor
] E I‘i’l L]
250

v'| Update existing field

1231 HD -

Search.. Show Help

row_number
Aggregates
Arrays

e ol

YW 4 | Scottish Government
> 4 Riaghaltas na h-Alba
gov.scot
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QGIS Selection Methods

Select by Attributes

Visual Select Tool

Clear Selection

Creation, Deletion and Moving Points

Scottish Government
Riaghaltas na h-Alba
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Selection Methods Introduction:

» Selecting by attributes (process in the attribute table)
* Selecting by location

* Adding and moving points — particularly useful after internal review

Scottish Government
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=) miew  QGIS — Selection Methods M alsagea e
~— Heat Methodologies

1. Select by Attributes / Expression
Open Attribute Table of Layer
* Click Select Features Using An Expression ( & )
* Insert Expression for Selection
* Using the ‘Fields and Values’ dropdown to select the Field

. . L Point Data — Select by Expression
* These can then be exported as new layer if required . d
. . pression Function Editor
* Right Click Layer -> Export -> Save Selected Features As T : |
"LHD" > 25:ZI| b Aggregates
2. Clear Selection Button qd
* Once a Selection has been made, ensure to clear the selection 4
* So doesn’t affect future processes »_Date and Time
. - Fields and Values
* Click Deselect Features ("« ) N
|
123 LHD
. . 4 ﬁlesand Paths
3. Visual Selection }Fuzzy Matching
* Click / Select layer in Layer Panel
* Click Select Features by Area ( i ~)
e Click and Drag to Select an Area
* Single Click to Select a Point
* Hold Shift or CTRL to Select more than one Point S | Scottish Government
> 4 va?gc%'fos na h-Alba
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1. Adding, Deleting and Moving Point Data
Click / Select layer in Layer Panel

* Enable Layer Editing (/)
« Add a Point — Click Add Point Feature ( *%: )

* Click location, set values and OK
* Delete a Point — Select Point

* Click Delete or Delete Selected Features (@)
* Move a Point — Click Vertex Tool ( % )

* Click on Point, Click for new Location
* Ensure to click Enable Layer Editing again to Save Changes

Scottish Government
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QGIS Vector Processes

e Buffer Tool

* Dissolve Tool

* Clip Tool

e Spatial Join Tool

* Polygon Attributes to Point Data
* Merging of Shapefiles

Scottish Government
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Vector Processes Introduction:

» Use various vector tools to perform spatial operations — this includes tools from
different QGIS toolboxes

* How to carry out the analysis on appropriate vector layers — predominately point data
but also polygon datasets

Scottish Government
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Energy Where is this applicable:

i20) e QGIS — Vector Processes | feorDomesic- W
Heat e Off Gas Grid — (2)

* Energy Efficiency —(2)
1. Buffer Tool * Mixed Tenure — (2)

* Define areas at specified distances from an object - OnGasGrid - 2)

* Either a set distance e.g. 10 meters
* Orset by a Field Variable e.g. LHD Field foremeters | g Buffer

Input layer This algorithm computes a buffer area for all the features in an inpy
v [JE5) =, [

([ ] M ay a uto m atica I Iy Disso Ive " Point Data [EPSG:27700] layer, using a fixed or dynamic distance.

Selected features only

Q Buffer

The segments parameter controls the number of line segments to uj
approximate a quarter circle when creating rounded offsets.

Distance The end cap style parameter controls how line endings are handled

10.000000 2 |meters ~ || buffer.
r round, miter or beveled

2. Dissolve Tool o= :
* Combining adjacent polygons, spatially or by a specified ; Pescrption. e formter o sy, an

Data defined override

End cap style Attribute Field ffset curve to use when
attribute 3 ype it doure <o IR
. . . . Join style Expression 123 LHD
* Input Layer and Run if Spatially Dissolving Round o .
Miter limit

Edit...

» Select “Dissolve Field” if Dissolving by Field Attribute Pam
Assistant...

Q Dissolve Buffered
[Create temporary layer]

H +/| Open output file after running algorithm

Farameters Log
Input layer
(=) Local Authorities [EPSG:2770 ~ [Eg? eﬁ oy

Selected features only

VClmield Raster Database Web Mesh Processing Help

Dissolve field(s) [optional]

Generalizer w (T £

Geoprocessing Tools 2 [® Buffer... 0 options selected

Geometry Tools b | 48 Clip... Dissolved

Analysis Tools » ' Convex Hull... [Create temporary layer] - ~P | Scottish Government

Research Tools » | i Difference... > 4 Riaghaltas na h-Alba
V| Open output file after running algorithm g W gOVS.JSCOt

Data Management Tools » " Dissolve...




Energy Where is this applicable:

ZERO ) | and Low QG | S — V P * Non-Domestic— N/A
WSS Carbon eCtor rocesses . CH)]ccefa;c3 Neéwzrks(;)(Z)
Heat . as Grid —

* Energy Efficiency — N/A
. *  Mixed Tenure — (1)

1. Clip Tool « On Gas Grid — (1)

* Input Layer the user would like to clip e.g. Point Data
* Select Overlay which is the boundary to clip by, e.g.

. ZJuid Raster Database Web Mesh Processing Help
Certain IZ. Generalizer 2 LI OR @]
Geoprocessing Tools »
= o
Geometry Tools »
2. Merge SthEfllES Analysis Tools »
. . . Research Tools »
e Used when merging different LHD clusters together into m—— 3 Croate Spatial mdex..
one Sha pef“e . o i ‘ \.._. 4% Join Attributes by Location...
e Select Merge Vector Layers Q ciip 3 Reproject Layer..
. { | Split Vector Layer...
* Select the layers to merge and the coordinate system e—— d
Q Merge Vector Layers
Input layer
- Point Data [EPSG:27700]  ~ ||E5D @g oy Parameters | Log ’
Selected features only Input layers
. - o e —— Overlay layer 0 inputs selected
aisld Raster Database Web Mesh Processing Help p— : P
Generalizer | ML ) 100m Grid [EPSG:27700] M E&j '}3 = Destination CRS [optional]
Geoprocessing Tools @ Buffer... Selected features only Project CRS: EPSG:27700 - OSGB36 / British N ¥ || &%
Geometry Tools % Clip... Clipped Merged
Analysis Tools Convex Hull... Create temp T
=ney ' [Create temporary layer] = [Create temporary layer] =
~ Research Tools k- Difference... v . | .
0 tput i it ] ]
Data Management Tools P Dissolve... pen output ie atter running aigorithm v/ | Open output file after running algorithm

P ‘ Scottish Government
> 4 Riaghaltas na h-Alba
. | gov.scot
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1. Spatial Join Tool
* To calculate Sum, Count and Averages
* Use “Join Attributes by Location (Summary)” Tool
* Polygon is Input, Point data is Join Layer
 Geometric predicate — leave as Intersect
* Choose the field you want to summarise
* Choose mean, and/or any other stats to calculate

2. Polygon Attributes to Point Data

* Use “Join Attributes by Location (Summary)” Tool
* Point Data is Input, Polygon is Join Layer
 Geometric predicate — leave as Intersect
* Choose the field you want to Join

Where is this applicable:

* Non-Domestic— (1, 2)
* Heat Networks — (1, 2)
* Off Gas Grid — (1)

* Energy Efficiency — N/A
*  Mixed Tenure — N/A
* OnGasGrid—(1)

&

Parameters Log
Input yer

adm T
- D =

Join leyer
- ||§|| .
Geometric predicate
v | intersects owverlaps
contains within
equzls Crosses

touches

Figlds to summarise (leave empty to use all fields) [opticnal]

Summaries to calculate (leave empty to use all availsble) [option:

'v' ‘ Scottish Government
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ZERO and Low
WRES Carbon

Heat

QGIS Raster Processes

e Raster to Polygon Tool

* Raster Calculator

e Raster Extract by Attributes

* Integer Tool

* Point to Raster Tool

* Inverse Distance Weighting Tool
e Raster Weighted Sum Tool

e Standard Deviation

Scottish Government
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Energy

qaov Q@IS — Raster Processes

Carbon
Heat

ZERO

WASTE
SCOTLAND

Raster Processes Introduction:

e Converting to and from vector to raster
e Extracting raster values

e Carrying out analysis in the raster Field Calculator

Scottish Government
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Energy

ZERO and Low
é’éﬁe&\ﬁ% Carbon
Heat
Integer Tool:

* Rounding of Rasters to a whole number integer
» Raster -> Conversion -> Translate (Convert Format)

* Input Raster and select Coordinate System

e Click Advanced Parameters Dropdown

e Select “Int32”

* Int32is chosen over Int16 due to holding larger
numerical values

QGIS — Raster Processes

Where is this applicable:

* Non-Domestic — N/A

* Heat Networks — Yes

* Off Gas Grid — Yes

* Energy Efficiency — Yes
* Mixed Tenure — Yes

* On Gas Grid —Yes

LESGd Database Web Mesh Processing Help

Conversion

¥ T = : o
2 r Calcul 0 () /o S
"= Raster Calculator @I 0 & {} 364
Align Rasters... —
&y @& @&
tt Georeferencer...
Analysis 3
Projections »
Miscellaneous ’ - |
5 N \'\‘\ ¥ '.;’-,w‘j
. T S A
Extraction ’ ‘ N R e
L 4 L e A 8

=% PCT to RGB...

" | &% Polygonize (Raster to Vector)...
' ‘ ' “» Rasterize (Vector to Raster)...
' %5 RGBto PCT...

E Translate (Convert Format)...

Q)

Parameters Log
Input layer

=" Raster Layer []
Override the projection for the output file [optional]
Project CRS: EPSG:27700 - OSGB36 [ British National Grid
Assign a specified nodata value to output bands [optional]
Not set

Copy all subdatasets of this file to individual output files

w Advanced Parameters

Additional creation options [optional]

Profile

Mame

g | | =2

Additional command-line parameters [optional]

Validate Help

Output data type

Value




Energy Where is this applicable:

ZERO and Low QG |S — R P * Non-Domestic— N/A
%IT\LS'AEE Carbon aS ter ro Cesses . (I;?faé Neéwzrks(;)( 1,2)
Heat . as Grid —

* Energy Efficiency — (1)
*  Mixed Tenure —(2)

1. Raster Calculator . On Gas Grid — (2)

» Search for Tool within Processing Toolbox
* Very similar tool presentation between ArcMap and QGIS

* Ensure to Change Ce” Size and CRS (! Raster Calculator

Parameters Log
Expression

2. Raster Extract by Attributes = — : :

* No stand-alone tool : = = § ox

e Uses Raster Calculator " '

* In Expression box insert Layer and use = and/or <, > values to
Select, e.g. areas over 50 kWh/yr/m2

* Createsareaswith1orO

* Convert to Polygon S

« Delete areas=0 —

* Alternatively for presentation purposes 0 values can be set to
transparent for visual purposes

Expression

NDVI b Add... Save...

Reference leyer(s) (used for automated extent. cellsize, and CRS) [opticnal]

Bzooee:  cuant JHJESRRERE
%y Graphical Modeler... Ctrl+Alt+G ——
- History... Ctrl+Alt+H “’"a” .

Besults Viewer Ctrl+ Alt+R. Output

Edit Features In-Place

v | Open output file after running algorithm




=) o QGIS — Raster Processes

1. Raster to Polygon Tool
Use Polygonize Tool
Input Raster and Band (Field)

Point to Raster Tool
No stand-alone tool to calculate Sum, Count and Average

Create a Grid — set as Rectangle, Grid extent to be that of
the Point Dataset and create spacing e.g. 100m by 100m.

“Join Attributes by Location (Summary)” Tool

Grid is Input, Point data is Join Layer

leave as Intersect

Choose the field you want to summarise

Choose mean, and/or any other stats to calculate

when converting to Raster
e Use
* Geometric predicate -
* Delete any squares with no data
e Use Rasterize Tool

Raster Database Web Mesh Processing Help

Generalizer "l ) w Ty #

. <! 7 R
Geoprocessing Tools »
Geometry Tools b Q
Analysis Tools

Data Management Tools v | Bl Extract Layer Extent...

&

Parameters Leg

Input layer
Join lzyer

Geometric predicats

Selected features only

o | intersects owverlaps
contains within
equsls crosses
touches

Figlds to summarisa {leave empty to use 2l fislds) [optional]

Summaries to calculate (leave empty to use all available) [option:

9 2 [-
- | G é\}
v &d *“}

Where is this applicable:

Non-Domestic — N/A

Heat Networks — (N/A)

Off Gas Grid — (1, 2)

Energy Efficiency — (1)
(1,2)

Mixed Tenure —
On Gas Grid — (1, 2)

M Database Web Mesh Processing Help

’:: Raster Calculator...
Align Rasters...

tt Georeferencer...
Analysis
Projections

Miscellaneous

Extraction

@ Y ‘F_' i: @

3%
e

(.} Create Grid

Parameters Log
Grid type
Rectangle {Pohrgon)

Grid extent

Horizental spacing

Ll

1000000

Vertical spacing

qb

1.00DD0D

Horizontal overlay

0000000 meters

Vertical overlzy

LR ] meters

Grid CRS
EPSG:27700 - OSGE36 | British National Grid
Grid

v | Open output file after running algorithm

meters

meters

-

¥ PCT to RGB...

“~» Rasterize (Vector to Raster)...

#% Polygonize (Raster to Vector)...

S 5 RGBtoPCT..
¥, Translate (Convert Format)...

Scottish Government
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=) o QGIS — Raster Processes

Inverse Distance Weighting (IDW)

Search for “IDW Interpolation” Tool within Processing
Toolbox

Select Layer and Field / Attribute, click Add (green plus)
Set coefficient to 2.5, pixel size to 100m and extent

Raster Weighted Sum Tool
Not stand-alone tool
Uses Raster Calculator
For Layer 1 (60% weighting), Layer 2 30%, Layer 3 10%:
In Expression Box
 0.6*Layer 1+ 0.3*Layer 2 + 0.1*Layer 3
Set Cellsize, extent and CRS and Click Run

Raster Standard Deviation

Search for “Raster Layer Statistics” within Processing Toolbox
Input Layer and Run

Click Results Viewer to view Statistics such as Range, Mean,
Standard Deviation of Raster Dataset.

Where is this applicable:

L€

Parameters Log

Input layer(s)
Vector layer " Point Dats

Interpolation attribute | 123id

Vector layer

< | columns |1

+ | Pl size Y | 100.000000

00000000

Interpolated

v | Open output file after running algorithm

0%

Run as Batch Process... Run

Attribute Type

Close

Help

Non-Domestic — N/A
Heat Networks — N/A
Off Gas Grid — (3)
Energy Efficiency — (1, 2)
Mixed Tenure —(3)

On Gas Grid — (3)

>

Scottish Government
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Energy
ZERO and Low
WRES Carbon

Heat

QGIS Symbology Related

Different Types of Symbology

 Graduated Colour

e Colour by Category
* Symbology Classifications
* No. Classes and Range Values
e Sized Points
e Colour and Size Combines
e Shape of Points
* Layer Transparency »I{

Scottish Government
Riaghaltas na h-Alba
gov.scot




=) o QGIS — Symbology Related

SCOTLAND Carbon
Heat

To Open the Symbology Window of a Layer:
Right Click Layer -> Properties -> Symbology

Four primary Symbology types:

- Vector - Single Symbol

- Vector - Categorized

- Vector - Graduated

- Raster — Singleband Pseudocolor

Mo Symbaols
= Categorized
B o
Multiband color =
. -— Graduated
Paletted/Unique values m=
= Rule-bazed
SInQIEhand gray E] Point Displacement
Singleband pseudocolg *® Dot Chuster
Hillshade ®  Hestmap
Contours Embedded Symbols

Where is this applicable:

e All Stage 4
Methodologies

>

Scottish Government
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Where is this applicable:

Energy
=0\ |0 QGIS—Symbology Related |- aisses
ZERQ) | and Lo 0i0 eiate ged
SCOTLAND Methodologies
Heat
Single Symbol:
1. Po!nt D-ata Size T — o
* Point Size presented. °
O L
2. Point Data Shape coe -
* Click “Simple Marker”, Select Shape at bottom <5 . 6 L’Y’""” i
=) v |t = 2.000000 2| | Milimeters - | &
Foteten [00° = il color - €L
3. Point Data Sized by Value omer TE | s R - .
o . _ . . Stroke style ——— Soiid Line ~ | €
C.|ICk (&,)'next to Size, Field Type and Select ° o o o — e e
Field to size by e.g. Heat Demand. e [ -la
diamon d blue diamend g diamoni d red dot black S T - d%y
Ratatio 0.00° SE =R
4. Layer COIOUr O ® ® ® = | 0.000000 v
. . . . Offset Milimaters - d%v
* Click “Simple Marker” and edit “Fill Color”, + 0000000 :
VCenter - d%_
“Stroke Color”, “Stroke Style” and “Stroke a— i}
Width” O e @) O = =
I ° Save Symbol. Advanced I:‘ <> O O O O A A ‘7'/1(-’ ﬁ O +
[ vt =X | > p 048 e
a oK Apply Help AN A -

5. Layer Transparency
e Opacity bar presented
e Orclick “Layer Rendering”

YW 4 | Scottish Government
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éé{)el.SA-[lE Carbon

Heat

Categorised: - Unigue Value Symbology
Select “Value” Field from dropdown list and click “Classify”

1.

2.

5.

Point Data Size
Click “Symbol” under “Value” to change ALL symbols.
Click Symbols under Symbol Column to change manually

Point Data Shape
Same as for Data Size

Colour by Category and Size combined
Click “Symbol” under “Value”

Click (€-) next to Size, -> Assistant
Select Source / Field and Refresh (=

Layer Colour
Select Color Ramp from dropdown or “Random Colour”
And/or Same as for Data Size

Layer Transparency
Click “Layer Rendering”, change Opacity

=) o QGIS — Symbology Related

Where is this applicable:

= )

- Categorized

Walue abe Pollutant_

Symbel

Caolor ramp

| EEE; hd I(alue

v B 13BD

v As

v Blalp

v Benzene

v Benzo[b]f...
v Benzo[k]f...
v Black Car...
v Carbon D...
v i Cd

v CH4

v CQ

v Cr

v Cu

v Dioxins

v HCB

Classify & | | =
P Layer Rendering I
Style  +

Legend

13BD
fits
Bla]p

Benzene

Benzo[blflucranthene
Benzo[k]fluoranthene

Black Carbon

Carbon Dioxide as Carbon

Cd
CH4
CO
Cr
Cu

Dioxins

HCB

Delete All

Random colors

oK

Canesl

e All Stage 4
-
v || E
-
-
F
(.} Symbol size x
dnput ® 1000
Source 1.2 Emission| (& . 2000
Values from | 0.000000 s . 3000
to 9104.652840 = = . 4000
» Apply transform curve . 5000
Output
6000
Size from 1.000000 =
to 10.000000 > 7000

Size when NULL | 0.000000

Scale method | Flannery hd
— 8000
Exponent 0.57




=) o QGIS — Symbology Related

SCOTLAND Carbon
Heat

Graduated: - Used to show numerical quantitative differences
Select “Value” Field from dropdown list and click “Classify”

1. Point Data Size and Shape

e Click “Symbol” under “Value” to change ALL symbols.

e Click Symbols under Symbol Column to change manually

* Change Method present changes in colour or size of symbols

2. Layer Colour
e Select Color Ramp from dropdown
e Click Symbols under Symbol Column to change individually

3. Colour by Category and Size combined
* Same as for “Categorised”

4. Change no. Classes and Range Values
 Edit No. Classes
 Double Click Values in “Value Column” to edit band values.

5. Layer Transparency
* Click “Layer Rendering”, change Opacity

Where is this applicable:

e All Stage 4
Methodologies

- Graduated
Value 1.2 Emission
Symbal

Legend format | %1 - %2

Method Color

Color ramp
Classes Histogram

Symbol ~ Values

0.0000000000 - 0.0000001581
0.0000001581 - 0.0000070262
0.0000070262 - 0,0053982184
0.0033982184 - 0.1330243626
0.1330243626 - 9104.6528400000

-

‘r\..)
v

LRSS

| [0

Mode H H H Equal Count (Quantile) +
Classify g || = Delete Al
v | Link class boundaries

P Layer Rendering

Style

Legend
0 - 0.00000016

0.00000016 - 0.00000703
0.00000703 - 0.00539822
0.00539822 - 0.13302436
0.13302436 - 9104.65284

Classes |5 -

Advancs ed ~

oK Cancel Apphy Help

YW 4 | Scottish Government
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Where is this applicable:

Energy

ZEROY | and Low QG | S — S ym b I g y R I d + Non-Domestic— N/A
é’éﬁéﬂqg Carbon O O e ate . H]?fat Nethrks(— (1, 2), 3)
Heat e Off GasGrid—(1, 2,3

* Energy Efficiency — (1, 2, 3)
. *  Mixed Tenure — (1, 2, 3)
Raster — Singleband Pseudocolor: . OnGas Grid— (1, 2, 3)

1. Layer Colour
e Select a “Color Ramp” from dropdown menu.

w Band Rendering

Render type | Singleband pseudocclor -

e Manually click Colour within “Color Column” to change. o a1 () - @ Layer Properties —
Min 673.2141354999999976 Max 498000000
Q
B Min [ Max Value Settings
2. Change no. Classes and Range Values — Lo - @ information
« Change Mode to “Equal Interval” e — =M 35 Souce
« May now edit No. Classes from default locked 5 — - o
* Double Click Values in “Value Column” to edit band Lrses “*”.—I“**' I Transparency
673.2141354999..,
values. Histogram
114500504 114500504.0000

Q/ Rendering

0 Temporal
& Pyramids

l~ Metadata

249000336.6070...

3. Layer Transparency Multiband color
* Click “Transprency” in Layer Properties | paletted/Unique values
* Edit “Global Opacity”

373500168.3035...

4 .

Singleband gray

Singleband pseudocolg

ol
i
]
i

Hillshade

Contours

Clip out of range values

Legend

=T-; QGIS Server

v' | Scottish Government
N
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Energy
ZERO and Low
WRES Carbon

Heat

ArcMap Task and QGIS counterpart

Table lists all ArcMap tasks referred to within LHEES Methodology
Each is categorized and the equivalent QGIS function given.

e Task symbol in QGIS shown.

Notes with short process overview provided.

Scottish Government
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=) niin  GIS Task Database (1)

Each “ArcMap Task” is listed with the “Category” within this PowerPoint, the “QGIS Counterpart” name
if different, a “Symbol” for the Task and brief notes on undertaking

1 Coordinate System Set Up Same € EPSG:27700 Project -> Properties -> CRS
2 Basemap Set Up Same @ ESRI Topo Web -> QuickMapServices -> ESRI -> ESRI Topo
3 Import Vector File Importing Layers Same V. Add Vector Layer..  Layer -> Add Layer -> Add Vector Layer
4 Import Raster File Importing Layers Same ¥, Add Raster Laver..  Layer -> Add Layer -> Add Raster Layer
5 Import CSV File Importing Layers Same 9, Add Delimited Text Layer.. Layer -> Add Layer -> Add Delimited Text Layer
Click CSV -> Point Coordinates -> Set X and Y
6 ArcMap Geodatabase Importing Layers GeoPackage @ G Once layer in workspace. Save as Geopackage.
" GeoPackage
Set GeoPackage Database name and Layer Name
7 Save to Database Importing Layers GeoPackage @ GeoPacka Drag into GeoPackage OR
ge
Save as Geopackage, same Database, set Layer Name
8 Copy to Excel Attribute Table CSV File Export Export -> Save As -> Comma Separated Value (CSV)
9 Editing Attribute Table Editing Mode In QGIS Digitizing Toolbar OR
# Within Attribute Table (AT) -> Enable Editing
10 Add Field Attribute Table New Field = Open AT -> Enable Editing -> New Field

P ‘ Scottish Government
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12
13
14
15
16
17
18
19
20
21
22

ZERO

WASTE
SCOTLAND

Energy
and Low
Carbon
Heat

Field Calculator
Delete Selected
Select by Attributes
Clear Selection
Select Features
Create Features
Edit Vertices
Delete Feature
Buffer

Dissolve

Clip

Merge

GIS Task Database (2)
L S g T

Attribute Table

Attribute Table

Selection Method
Selection Method
Selection Method
Selection Method
Selection Method
Selection Method
Vector Processes
Vector Processes
Vector Processes

Vector Processes

Same
Same
Select by Expression
Deselect Features
Same
Add Point Feature
Vertex Tool
Delete Selected
Same
Same
Same

Merge Vector Layers

--------

=]

I Buffer...

' Dissolve...

* Clip...

Merge Vector Layers...

Open AT -> Field Calculator

Open AT -> Enable Editing -> New Field
Open AT -> Click -> Create Expression

In QGIS Selection Toolbar OR Within AT

In QGIS Selection Toolbar

Enable Editing -> In QGIS Digitizing Toolbar
Enable Editing -> In QGIS Digitizing Toolbar
Enable Editing -> Select Feature -> Click or DELETE
Vector -> Geoprocessing -> Buffer

Vector -> Geoprocessing -> Dissolve
Vector -> Geoprocessing -> Clip

Vector -> Data Management -> Merge Vector Layers
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24

25
26

27
28

29

30
31

Energy

%E\Ig% and Low
SCOTLAND Carbon
Heat

Spatial Join

Int (Spatial Analyst)

Raster Calculator

Extract by Attributes

Raster to Polygon

Point to Raster

Inverse Distance
Weighting (IDW)

Weighted Sum

Standard Deviation

GIS Task Database (3)
S

Vector Processes

Raster Processes

Raster Processes

Raster Processes

Raster Processes

Raster Processes

Raster Processes

Raster Processes

Raster Processes

Join Attributes by
Location (Summary)

~ Toolbox

Translate (Convert

Format)
Same 4% Toolbox
Raster Calculator _
<.¢ Toolbox

Polygonize

Rasterize

““» Rasterize (Vector to Raster)...

IDW Interpolation

<.¢ Toolbox

Raster Calculator 4% Toolbox
Raster Layer

y %ot | Toolbox

Statistics

%; Translate (Convert Format)...

2% Polygonize (Raster to Vector)...

Search for tool within Processing Toolbox
(Processing -> Toolbox)

Raster -> Conversion -> Translate (Convert Format)

Search for tool within Processing Toolbox

Search for tool within Processing Toolbox
(Processing -> Toolbox) -> Convert to Polygon &
Delete unsuitable values or alter Symbology

Raster -> Conversion -> Polygonize

Raster -> Conversion -> Rasterize
To Get Statistics also -> Create Grid -> Join Attributes
by Location -> Rasterize

Search for tool within Processing Toolbox

Search for tool within Processing Toolbox

Search for tool within Processing Toolbox
(Processing -> Toolbox)
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=m0\ i GIS Task Database (4)

SCOTLAND Carb

Heat

Single Symbol Symbology Same Right Click -> Symbology -> Single Symbol
- Single Symbaol Set Size

Size by Value -> Click ‘Data Defined Overide’ . ->
Field Type -> Select Field

Simple Marker -> Set Shape, Fill and Stroke Colours
Layer Rendering -> Transparency

33  Categories Symbology Categorized - _ Right Click -> Symbology -> Categorized
EE Click Main Symbol -> Set Size and Shape

Click Individual Symbols -> Set Colours

Size by Value -> Click Main Symbol -> ‘Data Defined
Overide’ &, -> Assistant -> Select Field

Layer Rendering -> Transparency

34  Quantities Symbology Graduated Right Click -> Symbology -> Graduated
w Graduated Click Main Symbol -> Set Size and Shape

Set Colour ramp
Set no. Classes and Range Values
Layer Rendering -> Transparency

35 Raster Classified Symbology Singleband Singleband pseudocolor ~  Right Click -> Symbology -> Singleband Pseudocolor

Pseudocolor Set Colour ramp
Set no. Classes and Range Values

Layer Properties -> Transparency
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